Abstract
Introduction
In the October quarter of 2011, 44.1 per cent of UK egg packers' throughput was from free 118 range units, which make up the overwhelming majority of UK non-cage systems (Defra 119 2014). Almost all of this free range production is to Freedom Food Standards which specify 120 stocking rates and limit colony size to 4,000 birds (maximum flock size of 16,000). The 121 principal finding of the study was that the more of the 46 management strategies that were 122 employed, plumage damage, incidence of feather pecking behaviour and likelihood of vent 123 pecking were all significantly reduced alongside a reduction in levels of mortality at 40 weeks (only 9% thought it not important) although 56% thought that welfare conditions for hens 135 were poor.
137
In the sections that follow, we present the results of the above project's consumer survey 138 where consumer attitudes to free range egg production are detailed together with the 139 calculation of the price premium consumers said they would be prepared to pay to help reduce Findings from the consumer focus group were used to help inform design of a questionnaire 
174
Alternative survey administration methods, such as in person, by telephone and on the 175 internet were considered (see Marsden and Wright, 2010 for a comprehensive description).
176
The first was thought to be far too costly, the second was costlier than using mail and also it 177 was felt that respondents needed the wtp part of the questionnaire in front of them to be able 178 to answer the questions (although a mixed approach using post and telephone would have 179 been possible). The third method, using the internet, was thought likely to achieve a low 180 response rate for a survey of this kind.
182
To check the representativeness of the respondents, comparisons were made with the 183 National Population Census (ONS, 2013) . This revealed that they were representative in 184 terms of age, education and employment status, but there was a significant difference in 185 gender balance, with 24% more women responding to the survey than would be expected.
186
This is likely to be because the main food purchaser in households would be the one who 187 tended to complete the questionnaire. Probably, for the same reason, there was a slight 188 under-representation amongst respondents of the very youngest consumers.
190
The contingent valuation (CV) technique was used to elicit consumers' wtp to help poultry 191 farmers ensure that hens do not suffer from IP. The CV approach (see Mitchell and Carson, 1989 ) was used because, in the context of this study, it was considered more appropriate and were randomly allocated to those sampled. If they were prepared to accept the initial bid 210 (they were given the option of saying 'yes', 'no' or 'no opinion'), the next given bid level 211 provided was 50% higher. If the first bid was rejected, respondents were then offered a bid at arbitrary missing data patterns compared to any other method (Schafer 1997 b is a vector and s a scalar to be estimated.
259
Each respondent was asked whether they were willing to pay a randomly assigned amount (B 260 i). The probability of observing a positive response to this wtp question is:
Alternatively, this probability can be written as: 
291

Results
295
The consumer focus group findings can be summarised as: all participants bought free range 296 eggs for perceived welfare benefits; participants had no idea that IP went on and were
297
shocked to discover the fact, as they thought that free range production was the 'gold 298 standard' for hen welfare; there was a general feeling of betrayal, with some indicating that 299 they might stop buying free range eggs; and most participants said they would happily pay 300 extra to compensate poultry farmers for the costs of removing or lessening the IP problem.
301
In the main survey, only 3% of respondents reported that they did not buy eggs at all, most of 302 whom kept their own chickens. The majority (67%) of consumers reported that they bought 303 eggs for their household and, also, did so weekly. The mean number of eggs bought monthly 304 was 23. Some 66% of the respondents reported that they always bought free range eggs, with 305 a further 28% stating that they bought them sometimes; only 6% reported that they never 306 bought free range eggs.
308
Respondents were asked why they bought free range eggs. They were given five possible Consumers were asked a series of questions designed to elicit their attitudes towards egg 318 laying hens and free range egg production. Their answers to the eight statements given,
319
showing their levels of agreement or disagreement, are shown in Table 1 After the wtp questions, the respondents were asked whether, before reading the 335 questionnaire, they knew that IP was a common problem in all flocks of laying hens, 336 including free range. A minority (36%) said that they were aware, while 64% said they were 337 not. They were then asked whether knowing about IP changed their attitude towards free 338 range eggs: 40% said it did and 60% said that it did not.
340
The respondents were asked to rate, on a 100 point scale, how they perceived the welfare premium that free range egg production provides over cage production. Table   363 3, it can be seen that the respondents' socio-economic characteristics were not found to be 364 significant determinants of wtp to reduce IP. IP on free range units, with 40% stating that it changed their attitude towards free range eggs.
474
Producers need to address such welfare problems as a matter of urgency to ensure that 475 consumers continue to value free range egg production and that it can continue to command 476 its current price premium in the market. Indeed, the study findings suggest that there may be 477 an additional price premium that producers could command, and that consumers would be 
741
Chi-Square for covariates 54.7 with 27 degrees of freedom (p = <0.0003).
742
Association of predicted probabilities and observed responses = 75% concordant. No answer given at all 9.9
Price premium must benefit farmer only 7.3
Will the measures to reduce IP really work 6.1
All birds peck each other at times 5.3 100.0
